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DETAILED ACTION 

Specification 

1 . The abstract of the disclosure is objected to because it is incomprehensible. 
In the first sentence, "maximize the contrast of an image after gray level 

conversion ", it's unclear which image is being gray level converted. 

The second sentence, "To accomplish this..." needs to be clarified. Steps need 
to be listed in forward order, not backwards. Please avoid long, drawn out, twisted, 
convoluted sentences, written backwards. 
Correction is required. See MPEP § 608.01(b). 

2. The disclosure is objected to because of the following informalities: 
FIELD OF THE INVENTION is unclear. This sentence, "a technique for 

executing gray level conversion processing on the basis of the contrast of an image 
after gray level conversion 1 ', is incomprehensible. "Gray level conversion" is mentioned 
twice; what is the difference between them? Is the same image gray level converted 
twice? Applicant needs to clarify what is gray level converted and list steps in forward 
order. Avoid using the word "after". 

SUMMARY OF THE INVENTION is unclear. Page 3, lines 20-27, "defining 
means for defining a gray level conversion curve to be used for gray level conversion on 
the basis of a contrast of the image after gray level conversion of the radiographical 
image ". Please define the difference between "image" and " radiographical image" . Also, 
is the first gray level conversion by an unspecified means, while the second gray level 
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conversion using a gray level conversion curve? Is this curve being used once or 
twice? Please list steps in forward order and avoid having to use "after". 

Page 7, line 22, "The analyzing circuit 114 defines a gray level conversion curve, 
with which the contrast of an image after gray level conversion is maximized, on the 
basis of the contrast of the image after gray level conversion" This sentence is unclear 
and should be rewritten. Please avoid using the word "after". 

Page 10, Formula 4, is an integration of a discrete image function f1(x,y). This is 
puzzling. A discrete function should not be integrated over, but summed as £]T . 
Formula 4 should be a double summation instead of a double integration. 

Two sentences on pages 3 and 12 are now discussed. Page 3, Column 5, 
"Conventionally, the contrast is adjusted by trial and error while visually confirming it 
There are no objective indicators representing the suitability of the contrast" 

Page 12, line 2, "When the parameters d and c are simultaneously changed to calculate 
optimum parameters D and C, an optimum gray level curve shape can be decided" 
Applicant needs to clearly specify how to calculate the optimum D and C; how is 
applicant's way better than "by trial and error while visually confirming if. Also, 
applicant needs to clearly specify whether the contrast enhancement is done in analog 
or digital domain. 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter, or any new and useful improvement thereof, may obtain a patent therefor, 
subject to the conditions and requirements of this title. 

4. Claim 8 is rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

In Claim 8, "An image processing program" is being recited; however, an image 
processing program would reasonably be interpreted by one of ordinary skill in the art 
as software, per se. This subject matter is not limited to that which falls within a 
statutory category of invention because it is limited to a process, machine, manufacture, 
or a composition of matter. Software is a function descriptive material and a function 
descriptive material is non-statutory subject matter. 

Claim Rejections - 35 USC § 112 

5. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

6. Claims 1 ,7,8,9 are rejected under 35 U.S.C. 1 1 2, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter, which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. Applicant is asked to please clarify the following. 
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() Regarding Claims 1,7,8,9: 

The limitation, "a gray level conversion curve to be used for gray level conversion 
on the basis of a contrast of the image after gray level conversion of the radiographical 
image", in Claims 1,7,8,9, lacks enablement. Specification failed to provide step-by- 
step technical information on how to make a gray level conversion curve to be used for 
gray level conversion on the basis of a contrast of the image after gray level conversion 
of the radiographical image, which is the limitation recited in Claims 1,7,8,9. Applicant 
needs to clearly specify how to calculate the optimum D and C using formula 4; so that 
D and C can be plugged into formula 3. Applicant needs to specify how to find Dmax 
and Dmin. 

() Regarding Claims 8 and 9: 

Claims 8 and 9 imply that a computer program is going to automatically figure out 
a gray level conversion curve to be used for gray level conversion on the basis of a 
contrast of the image after gray level conversion of the radiographical image. 
Automatic gray-level conversion is not disclosed in the specification. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 
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8. Claims 1-9 are rejected under 35 U.S.C. 102(b) as being anticipated by Rafael 
C. Gonzalez, "Digital Image Processing, 2/E" (ISBN-10: 0201180758, Published: 
1 1/09/2001). Gonzalez discloses as follows. 
() Regarding Claim 1: 

An image processing apparatus which executes image processing for a 
radiographical image obtained by converting, into an electrical signal, an intensity 
distribution of radiation that is radiated to an object and has passed through the object, 
comprising: defining means for defining a gray level conversion curve to be used for 
gray level conversion on the basis of a contrast of the image after gray level conversion 
of the radiographical image; 

(Page 77 Figure 3.2, and Page 78 Figure 3.4, show gray level transformation for 

contrast enhancement. 

Page 80, Figure 3.5, formula 3.2-3. 

Page 85, Figure 3.10. Page 91, Figure 3.16. Pages 101-102, Figures 3.21 and 3.22) 

and gray level conversion means for converting a gray level of the radiographical 
image by using the gray level conversion curve defined by said defining means. 
(Page 78, Figure 3.4, shows gray level transformed image. 
Page 80, Figure 3.5, formula 3.2-3. Figures 3.6-3.8) 

() Regarding Claim 2: 
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The apparatus according to claim 1, wherein said defining means defines the 
gray level conversion curve on the basis of a contrast improvement factor defined by the 
gray level conversion curve. 

(Page 80, Figure 3.5, formula 3.2-3. Figure 3.6 shows various curves.) 
() Regarding Claim 3: 

The apparatus according to claim 2, wherein to define the gray level conversion 
curve, the defining means calculates the contrast improvement factor by fixing the 
contrast of the gray level conversion curve and translating the gray level conversion 
curve on a coordinate system whose abscissa represents an input pixel value and 
whose ordinate represents an output pixel value. 

(Pages 80-81, Figure 3.6, formula 3.2-3. Figure 3.6 shows various curves. 
Formula 3.2-3 can do the translation only by changing b: s = c(r + s) r -b.) 
() Regarding Claim 4: 

The apparatus according to claim 2, wherein to define the gray level conversion 
curve, the defining means calculates the contrast improvement factor by changing the 
contrast of the gray level conversion curve and translating the gray level conversion 
curve on a coordinate system whose abscissa represents an input pixel value and 
whose ordinate represents an output pixel value. 

(Pages 80-81, Figure 3.6, formula 3.2-3. Figure 3.6 shows various curves. 
Formula 3.2-3 can do the translation by changing b and contrast by changing y: 

s = c(r + e) r -b) 
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() Regarding Claim 5: 

The apparatus according to claim 1, wherein said defining means defines the 
gray level conversion curve on the basis of the contrast of a specific image region of the 
object after gray level conversion. 

(Page 85, Figure 3.10. Page 91, Figure 3.16. Pages 101-102, Figures 3.21 and 3.22.) 
() Regarding Claim 6: 

The apparatus according to claim 1, wherein said defining means defines the 
gray level conversion curve on the basis of the contrast of a predetermined region of the 
object after gray level conversion. 

(Page 85, Figure 3.10. Page 91, Figure 3.16. Pages 101-102, Figures 3.21 and 3.22) 
() Regarding Claim 7: 

An image processing method of executing image processing for a radiographical 
image obtained by converting, into an electrical signal, an intensity distribution of 
radiation that is radiated to an object and has passed through the object, comprising: an 
analysis step of defining a gray level conversion curve to be used for gray level 
conversion on the basis of a contrast of the image after gray level conversion of the 
radiographical image; and 

(Page 77 Figure 3.2, and Page 78 Figure 3.4, show gray level transformation for 

contrast enhancement. 

Page 80, Figure 3.5, formula 3.2-3. 
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Page 85, Figure 3.10. Page 91, Figure 3.16. Pages 101-102, Figures 3.21 and 3.22) 

a gray level conversion step of converting a gray level of the radiographical 
image by using the gray level conversion curve defined in the analysis step. 
(Page 78, Figure 3.4, shows gray level transformed image. 
Page 80, Figure 3.5, formula 3.2-3. Figures 3.6-3.8) 

() Regarding Claim 8: 

An image processing program 
(Book's name is "Digital Image Processing", meaning all formulas can be executed in 
digital form on a computer. 

Page 94, Section 3.3.2 discloses histogram equalization done automatically. Histogram 
equalization improves the contrast.) 

which executes image processing for a radiographical image obtained by 
converting, into an electrical signal, an intensity distribution of radiation that is radiated 
to an object and has passed through the object, characterized by causing a computer to 
execute: an analysis step of defining a gray level conversion curve to be used for gray 
level conversion on the basis of a contrast of the image after gray level conversion of 
the radiographical image; and 

(Page 77 Figure 3.2, and Page 78 Figure 3.4, show gray level transformation for 

contrast enhancement. 

Page 80, Figure 3.5, formula 3.2-3. 
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Page 85, Figure 3.10. Page 91, Figure 3.16. Pages 101-102, Figures 3.21 and 3.22) 

a gray level conversion step of converting a gray level of the radiographical 
image by using the gray level conversion curve defined in the analysis step. 
(Page 78, Figure 3.4, shows gray level transformed image. 
Page 80, Figure 3.5, formula 3.2-3. Figures 3.6-3.8 

Figure 3.22b mentions using iterative procedure on Page 99 in Equation (3.3-17). 
Page 94, Section 3.3.2 discloses histogram equalization done automatically.) 
() Regarding Claim 9: 

A storage medium which stores an image processing program 
(Book's name is "Digital Image Processing", meaning all formulas can be executed in 
digital form on a computer. 

Page 94, Section 3.3.2 discloses histogram equalization done automatically. Histogram 
equalization improves the contrast.) 

which executes image processing for a radiographical image obtained by 
converting, into an electrical signal, an intensity distribution of radiation that is radiated 
to an object and has passed through the object, wherein the image processing program 
causes a computer to execute: an analysis step of defining a gray level conversion 
curve to be used for gray level conversion on the basis of a contrast of the image after 
gray level conversion of the radiographical image; and 

, (Page 77 Figure 3.2, and Page 78 Figure 3.4, show gray level transformation for 
contrast enhancement. 
Page 80, Figure 3.5, formula 3.2-3. 



Application/Control Number: 10/737,133 Page 1 1 

Art Unit: 2609 

Page 85, Figure 3.10. Page 91, Figure 3.16. Pages 101-102, Figures 3.21 and 3.22) 

a gray level conversion step of converting a gray level of the radiographical 
image by using the gray level conversion curve defined in the analysis step. 
(Page 78, Figure 3.4, shows gray level transformed image. 
Page 80, Figure 3.5, formula 3.2-3. Figures 3.6-3.8 

Figure 3.22b mentions using iterative procedure on Page 99 in Equation (3.3-17). 
Page 94, Section 3.3.2 discloses histogram equalization done automatically.) 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Stark discloses (Image Processing, IEEE Transactions on), 
"Adaptive image contrast enhancement using generalizations of histogram 
equalization". 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Max Shikhman whose telephone number is (571) 270- 
1669. The examiner can normally be reached on Monday-Friday 7:30AM-5:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on (571) 272-3036. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Max Shikhman 
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